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DETAILED ACTION 
Drawings 

1 . The drawings were received on 26 June 2006. These drawings are acceptable. 



Claim Rejections - 35 USC § 102 

I 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
fonn the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1. 9-1 1 , 14, 16, and 18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by US 6,014,892 (Baret et al.). 

With respect to the limitations of claim 1 , the reference to Baret et al. discloses a 
tracer gas leak detector, comprising: a test line (7) configured to receive a sample 
containing a trace gas; a mass spectrometer (1) configured to detect the trace gas and 
having an inlet for receiving the trace gas; a first vacuum pump (2) characterized by a 
relatively high reverse flow rate for light gases and a relatively low reverse flow rate for 
heavy gases, said first vacuum pump having a pump inlet and a foreline (4), the pump 
inlet being coupled to the inlet of said mass spectrometer (1); a foreline valve (5) 
coupled between the foreline (4) of said first vacuum pump (2) and the test line (7); 
a trace gas permeable member (11) coupled between the test line (7) and the inlet of 
said mass spectrometer (1), the trace gas permeable member allowing the trace 'gas to 
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pass and blocking other gases, liquids and particles, col. 3, lines 24-27; and a second 
vacuum pump (3) having an inlet coupled to the test line (7). 

With respect to the limitation of claim 9, the reference to Baret et al. discloses 
that the first vacuum pump is a hybrid molecular drag pump. 

With respect to the limitations of claim 10, the reference to Baret et al. discloses 
a method of tracer gas leak detection, comprising the steps of: pumping gas from a test 
volume through a test line (7) at relatively high pressures in the test line, passing a first 
portion of the pumped gas through a trace gas permeable member (11) to a mass 
spectrometer (1), the trace gas permeable member allowing the trace gas to pass and 
blocking other gases, liquids and particles, col. 3, lines 24-27; and at relatively low 
pressures in the test line, passing a second portion of the pumped gas in reverse 
direction through a vacuum pump (2) to the mass spectrometer (1), the vacuum pump 
(1) characterized by a relatively high reverse flow rate for light gases and a relatively 
low reverse flow rate for heavy gases. 

With respect to the limitations of claim 1 1 , the reference to Baret et al. discloses 
that the leak detection process additionally comprises providing a foreline valve (5) 
coupled between a foreline (4) of the vacuum pump (2) and the test line (7). 
Additionally, the reference discloses that in the event a large leak is to be measured, the 
foreline valve (5) is closed, col. 3, lines 37-39. If it is detemiined that the leak is not too 
large, the pressure within the test line decreases and the foreline valve (5) is opened to 
enable a countercurrent measurement to be performed, col. 3, lines 41-46. 
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With respect to the limitation of claim 14, the reference to Baret et al. discloses 
that in the event a large leak is to be measured, the foreline valve (5) is closed and the 
presence of a tracer gas in the pumped flow is measured by the spectrometer (1) 
through the permeable member, col. 3, lines 37-41. 

With respect to the limitations of claim 16, the reference to Baret et al. discloses 
a tracer gas leak detector, comprising: a test line (7) configured to receive a sample 
containing a trace gas; a mass spectrometer (1) configured to detect the trace gas and 
having an inlet for receiving the trace gas; a first vacuum pump (2) characterized by a 
relatively high reverse flow rate for light gases and a relatively low reverse flow rate for 
heavy gases, said first vacuum pump having a pump inlet and a foreline (4), the pump 
inlet being coupled to the inlet of said mass spectrometer (1); a second vacuum pump 
(3) configured to back the first vacuum pump (2); and a trace gas permeable member 
(11) coupled between the test line (7) and the inlet of said mass spectrometer (1), the 
trace gas permeable member allowing the trace gas to pass and blocking other gases, 
liquids and particles, col. 3, lines 24-27; and a second vacuum pump (3) having an inlet 
coupled to the test line (7). 

With respect to the limitation of claim 18, the reference to Baret et al. further 
discloses a bypass valve (10) coupled in parallel with the trace gas permeable member 
(11). 



i 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which fonns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 3-5 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US 6,014.892 (Baret et al.) in view of US 5,661 ,229 (Bohm et al.) 

With respect to the limitations of claims 3-5 and 13, the reference to Baret et al. 
discloses all of the limitations of the base claim; however, the reference to Baret et al. 
fails to disclose that the trace pemneable member is made of quartz (claim 3); a heating 
element is in thermal contact with the quartz (claim 4); or that the permeability of , the 
trace gas permeable member is controllable (claims 5 and 13). 

The reference to Bohm et al. discloses a test gas detector, comprising a test line 
(2); a gas detector (8); a first vacuum pump (17) having a pump inlet coupled to the gas 
detector (8); a second vacuum pump (4) having an inlet coupled to the test line (2); and 
a trace gas permeable member (7) comprised of quartz and having a heating element 
(16) in thermal contact with the quartz member (7). The reference additionally discloses 
means for controlling the heating element such that the permeability of the trace gas 
permeable member (6) is controllable, col. 2, lines 10-13 and 24-28. Replacing the 
permeable member of Baret et al. with a material whose permeability may be controlled, 
such as quartz, would have been obvious to one of ordinary skill in the art as a means 
of avoiding the entry of too much helium into the detection system. This allows the 
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detection mechanism to have a short recovery time and thus allow for a quick turn 
around for increased sampling. 

6. Claims 7, 17, 20, and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US 6.014,892 (Baret et al.) in view of US 4,773,256 (Saulgeot). 

With respect to the limitation of claim 7, the reference to Baret et al. discloses all 
of the limitations of the base claim; however, the reference to Baret et al. fails to 
disclose that the first pump (2) is a turbomolecular pump. 

The reference to Saulgeot discloses an apparatus for detecting a leak of tracer 
gas, comprising: a part under test (9); a test line (13) configured to receive a sample 
containing a trace gas; a mass spectrometer (1) configured to detect the trace gas and 
having an inlet for receiving the trace gas; a first turbomolecular pump (7) characterized 
by a relatively high reverse flow rate for light gases and a relatively low reverse flow rate 
for heavy gases, said first turbomolecular pump (7) having a pump inlet and a foreline 
(14), the pump inlet being coupled to the inlet of said mass spectrometer (1); and a 
second vacuum pump (5) having an inlet coupled to the test line (13). Modifying, the 
vacuum pump of Baret et al. to provide a turbomolecular pump would have been 
obvious to one of ordinary skill in the art because a turbomolecular pump has the ability 
to pump to very low pressures quickly and this advantage allows for faster testing times. 

With respect to the limitation of claim 17, the reference to Baret et al. discloses 
all of the limitations of the base claim; however, the reference to Baret et al. fails to 
disclose that the first pump (2) is a turbomolecular pump. 
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The reference to Saulgeot discloses an apparatus for detecting a leak of tracer 
gas, comprising: a part under test (9); a test line (13) configured to receive a sample 
containing a trace gas; a mass spectrometer (1) configured to detect the trace gas and 
having an inlet for receiving the trace gas; a first turbomolecular pump (7) characterized 
by a relatively high reverse flow rate for light gases and a relatively low reverse flow rate 
for heavy gases, said first turbomolecular pump (7) having a pump inlet and a foreline 
(14). the pump inlet being coupled to the inlet of said mass spectrometer (1); and a 
second vacuum pump (5) configured to back the turbomolecular pump (7). Modifying 
the vacuum pump of Baret et al. to provide a turbomolecular pump would have been 
obvious to one of ordinary skill in the art because a turbomolecular pump has the ability 
to pump to very low pressures quickly and this advantage allows for faster testing times. 

With respect to the limitation of claim 20, the reference to Baret et al. discloses a 
tracer gas leak detector, comprising: a test line (7) configured to receive a sample 
containing a trace gas; a mass spectrometer (1) configured to detect the trace gas and 
having an inlet for receiving the trace gas; a first vacuum pump (2) having a pump inlet 
and a foreline (4), the pump inlet being coupled to the inlet of said mass spectrometer 
(1); a second vacuum pump/forepump (3) configured to back the first vacuum pump (2); 
and a trace gas permeable member (11) coupled between the test line (7) and the inlet 
of said mass spectrometer (1), the trace gas permeable member allowing the trace gas 
to pass and blocking other gases, liquids and particles, col. 3, lines 24-27; and a second 
vacuum pump (3) having an inlet coupled to the test line (7). The reference to Baret et 
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al. fails to disclose that the first pump (2) is a turbomolecular pump having a pump inlet, 
a midstage line, and a foreline. / 

The reference to Saulgeot discloses an apparatus for detecting a leak of tracer 
gas, comprising: a part under test (9); a test line (13) configured to receive a sample 
containing a trace gas; a mass spectrometer (1) configured to detect the trace gas and 
having an inlet for receiving the trace gas; a turbomolecular vacuum pump (7) having a 
pump inlet, a midstage line (11), and a foreline (14), the pump inlet being coupled to the 
inlet of said mass spectrometer (1); and a second vacuum pump/forepump (5) 
configured to back the turbomolecular pump (7). Modifying the vacuum pump of Baret 
et al. to provide a turbomolecular pump would have been obvious to one of ordinary skill 
in the art because a turbomolecular pump has the ability to pump to very low pressures 
quickly and this advantage allows for faster testing times. 

With respect to the limitation of claim 21 , the reference to Baret et al. further 
discloses a bypass valve (10) coupled in parallel with the trace gas permeable miember 
(11). 



7. Claims 8 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
US 6,014,892 (Baret et al.) in view of US 5,625,141 (Mahoney et al.). 

With respect to the limitation of claim 8, the reference to Baret et al. discloses all 
of the limitations of the base claim; however, the reference to Baret et al. fails to 
disclose that the first vacuum pump comprises a diffusion pump. 
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The reference Mahoney et al. discloses a leak testing apparatus, comprising a 
test line configured to receive a sample (16) containing a trace gas; a spectrometer tube 
(60) configured to detect the trace gas and having an inlet for receiving the trace gas; a 
first vacuum pump (54) characterized by a relatively high reverse flow rate for light 
gases and a relatively low reverse flow rate for heavy gases, said first vacuum pump 
having a pump inlet and a foreline (52), the pump inlet (58) being coupled to the inlet of 
the spectrometer tube (60); and a second vacuum pump (56) having an inlet coupled to 
the test line (7). The reference to Mahoney et al. further discloses that the first vacuum 
pump (54) comprises a diffusion pump. 

Modifying the first vacuum pump of Baret et al. with a diffusion pump would have 
been obvious to one of ordinary skill in the art given that many pumps, such as diffusion 
pumps, turbomolecular pumps, and hybrid vacuum pumps, are interchangeable such 
that one of ordinary skill in the art would recognize the advantages and disadvantages 
of using one pump over another for the specific application at hand. 

With respect to the limitation of claim 19, the reference to Baret et al. discloses 
all of the limitations of the base claim; however, the reference to Baret et al. fails to 
disclose a roughing pump coupled to the test line. 

The reference Mahoney et al. discloses a leak testing apparatus, comprising: a 
test line configured to receive a sample (16) containing a trace gas; a spectrometer tube 
(60) configured to detect the trace gas and having an inlet for receiving the trace gas; a 
first vacuum pump (54) characterized by a relatively high reverse flow rate for light 
gases and a relatively low reverse flow rate for heavy gases, said first vacuum pump 
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having a pump inlet and a foreline (52), the pump inlet (58) being coupled to the inlet of 
the spectrometer tube (60); and a second vacuum pump (56) configured to back the first 
vacuum pump (54). The reference to Mahoney et al. further discloses the addition of a 
roughing pump (42) coupled to the test line. ' 

Modifying the leak testing apparatus of Baret et al. to include a roughing pump 
would have been obvious to one of ordinary skill in the art as a means of quickly 
evacuating the part under test such that a rough leak test can be performed on the 
pump without having to perform a longer evacuation test which would be required to 
look for medium and small leaks within the part. 

8. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over US 
6,014,892 (Baret et al.) in view of US 4,773.256 (Saulgeot) as applied to claim 20 
above, and further in view of US 5,625,141 (Mahoney et al.). 

With respect to the limitation of claim 22, the reference to Baret et al. discloses 
all of the limitations of the base claim; however, the references to Baret et al. and 
Saulgeot both fail to disclose a roughing pump coupled to the test line. 

The reference Mahoney et al. discloses a leak testing apparatus, comprising: a 
test line configured to receive a sample (16) containing a trace gas; a spectrometer tube 
(60) configured to detect the trace gas and having an inlet for receiving the trace gas; a 
turbomolecular vacuum pump (54) having a pump inlet and a foreline (52), the pump 
inlet (58) being coupled to the inlet of the spectrometer tube (60); and a forepump (56) 
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configured to back the turbomolecular vacuum pump (54), The reference to MaKoney 
et al. further discloses the addition of a roughing pump (42) coupled to the test line. 

Modifying the leak testing apparatus of Baret et al. in view of Saulgeot to include 
a roughing pump would have been obvious to one of ordinary skill in the art as a means 
of quickly evacuating the part under test such that a rough leak test can be performed 
on the pump without having to perform a longer evacuation test which would be 
required to look for medium and small leaks within the part. 

Allowable Subject Matter 

9. Claims 6, 12, and 15 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent fomi including all of the 
limitations of the base claim and any intervening claims. 

> 

Response to Arguments 

1 0. Applicant's arguments filed 27 June 2006 have been fully considered but they are 
not persuasive. 

With respect to applicants' argument that the reference to Baret et al. falls to 
disclose blocking other gases, page 10, lines 19-23, the examiner agrees; however 
disagrees with applicants' assertion that one of ordinary skill in the art would read this 
lack of a teaching as a suggestion that the porous membrane would pass all gases 
more or less equally. The reference states that tracer gas, i.e. helium, is passed 
through the material. It is the examiner's contention that if other gases were intended to 
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pass to the detector, the reference would suggest this. The reference's silence is an 
inherent teaching that only tracer gas is permitted to pass through the membrane. 
Furthermore, it is well known that a porous membrane that allows helium to pass would 
also block other larger atomic gases, such as nitrogen, oxygen, and water vapor. 
Additionally, the claim as presented does not recite that all other gases are blocked; 
thus, the membrane presented in Baret et al. would still read on the claim language 
since some other gases with atoms larger than the pore size of the membrane would be 
blocked. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

The prior art to US 3,591,827 (Hall) discloses a mass spectrometer leak detector 
apparatus, comprising a test line configured to receive a sample containing a tracer gas; 
a mass spectrometer (34); a first vacuum pump (36) having a pump inlet coupled to the 
inlet of the mass spectrometer (34); a trace gas permeable member (50) coupled 
between the test line and the inlet of the mass spectrometer, the permeable member 
allowing trace gas to pass and blocking other gases, col. 4, lines 28-34 and 54-55, and 
a second vacuum pump (28) having an inlet coupled to the test line. 
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12. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). ^ 

A shortened sUitutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, theq the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. > 

13. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel S. Larkin whose telephone number is 571-272- 
2198. The examiner can nomnally be reached on 8:00 AM - 5:00 PM Mon-Fri. > 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hezron Williams can be reached on 571-272-2208. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR.y 
Status information for unpublished applications is available through Private PAIR only. 
For more infomnatlon about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). > 



Daniel Larkin 

AU 2856 

30 August 2006 
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